Insulin stimulates the tyrosine phosphorylation of a 61-kilodalton protein in rat adipocytes.
Insulin stimulated the tyrosine phosphorylation of a 61-kilodalton (kDa) protein in rat adipocytes prelabeled for 2 h with [32P]orthophosphate. Tyrosine phosphorylation of this 61-kDa protein displayed very similar insulin concentration dependency to receptor autophosphorylation and tyrosine phosphorylation of a high molecular mass receptor substrate of 160 kDa. Phosphorylation of the 61-kDa protein was very rapid with maximum labeling attained at 30 sec, paralleling that of the other two proteins. Phosphoamino acid analysis revealed that each of the insulin-responsive phosphoproteins contained phosphoserine as well as phosphotyrosine, though the ratio of two phosphoamino acids recovered from each protein differed. The 61-kDa protein yielded relatively equal proportions of phosphoserine and phosphotyrosine. In contrast, the insulin receptor yielded relatively more label on phosphotyrosine than phosphoserine, whereas label incorporated into the 160-kDa protein was recovered primarily on phosphoserine. Cleveland peptide maps using either Staphylococcus aureus V8 proteinase or chymotrypsin revealed no similarities between the 61-kDa protein and the other tyrosine phosphorylated proteins. With subcellular fractionation, the 160-kDa protein was found in equal proportions in the high speed pellet (100,000 g) and supernatant. The 61-kDa protein had a similar distribution to that of the 160-kDa protein but was also detected in the low speed pellet (10,000 g). The insulin receptor was localized to the low speed pellet. In summary, rat adipocytes contain an insulin-dependent phosphotyrosyl protein of 61 kDa which is distinct from the more prominent high molecular mass receptor substrate. This 61-kDa protein has characteristics consistent with it being a substrate for the insulin receptor tyrosine kinase.